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Retroactive Interference and Forgetting
Abstract
Retroactive interference is the amount of information that can be forgotten by a person over time due to
newly learned material. In this paper we establish a relationship between the amount of information forgotten
by college students while they read and watch television and the time taken to forget it. We equate these
numerical equations to solve for the unknown constants. By doing so, we can find the exact equation and also
the amount of forgetting information due to retroactive interference.
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PROBLEM STATEMENT 
Interference theory is a psychological idea which tries to explain some features of 
memory. It states that interference occurs when the learning of something new causes the 
forgetting of older material on the basis of competition between the two. There are three main 
kinds of interference theories: proactive, retroactive and output. Proactive interference occurs 
when, in any given context, past memories inhibit an individual’s full potential to retain new 
memories. Retroactive interference is a phenomenon that occurs when newly learned information 
interferes with and impedes the recall of previously learned information. Output interference 
occurs when the initial act of recalling specific information interferes with the retrieval of the 
original information. The main assumption of interference theory is that the stored memory is 
intact but unable to be retrieved due to the competition created by newly acquired or previously 
learned information. 
Recent experiments have shown that retroactive interference has a greater impact on 
memory storage than proactive interference (Briggs). Retroactive interference occurs when new 
memories inhibit an individual’s full potential to retain old memories. When a person replaces 
their phone number, the new number becomes completely ingrained in the person’s mind making 
it difficult to recall the old phone number. This competition between the new and old phone 
numbers is an example of retroactive interference. 
We wish to gauge the ability of college students to store memories in an atmosphere that 
is likely to cause retroactive interference. A previous study (Wixted) suggested that we should 
expect a forgetting function      of the form 
              (1) 
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which relates the amount information remembered      over time   in minutes. Here   and   are 
experimentally determined parameters analogous to the  -intercept and slope of a line. 
MOTIVATION 
People forget many things throughout their daily lives. When information is reinforced 
over a long period of time it may be easily recalled, however new information quickly begins to 
interfere with the old memory. Thus if the old memory is not recalled again, it will fade with 
time and will soon be lost. 
Psychologists have been researching interference, especially retroactive interference, for 
a very long time. Many experiments base performance on how much of memory is retained and 
how much is forgotten. We seek to determine an equation for calculating retroactive interference 
by applying some tools from Calculus. 
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH 
We begin by determining the parameters   and   by equating equations with different  . 
From the problem statement we know that      depends on time   according to the equation (1). 
Retroactive interference can be calculated by measuring the performance of a person so we can 
assume the performance measure   is equal to     , i.e.,            . 
According to John Wixted, if we were given an arbitrary time interval  , the ratio of 
performance at time   to performance at a previous time    , is equal to the ratio of 
performance at time     to performance at time  , i.e., 
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 . (2) 
In the continuous case, the derivative with respect to time is                  , since the 
derivative of an exponential function is itself exponential. According to an exponential 
description of forgetting, memory loses a constant proportion of its contents over each fixed time 
interval. 
For the exponential equation     , we determined the parameters   and   by conducting 
an experiment which measured the memory performance of several college students. In this 
experiment, the students were told to remember 25 different names of people and were asked to 
write down those names every 15 minutes over a five hour period (for a total of 20 tests). The 
students were instructed to either watch television or read a book during the intervals between 
the tests. We noticed that as time passed, the students mixed up the learnt names with the newly 
learned information from the TV and the book.The results of the experiment are tabulated in 
Table 1 of Appendix A. We now model their memory performance based on this data. 
If the data points {                           } from Table 1 grow exponentially, then 
the points {                                 } will grow linearly and conform to some model 
           . (3) 
If         for each            the discrepancy between the data and the model may be 
measured as         . Squaring this discrepancy will weight positive and negative errors 
equally. Thus the total error between the data and the model is calculated to be 
        ∑           
  
    ∑ (          )
  
   . (4) 
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Minimizing (4) with regard to   and   will yield an optimal linear model. This is 
accomplished by equating both the partial derivatives of        with respect to   and   to zero. 
The partial derivatives of        are 
 {
         ∑  
 
                  
 
         ∑     
 
              
 (5) 
Given the data from our experiment (see Table 1 in Appendix A) these partial derivatives 
evaluate to 
 {
                                                 
 
                                      
 (6) 
Equating                   yields a system of two equations with two unknown 
variables. The solution of this system is           and            , i.e., 
                        . (7) 
Thus (7) is the linear model which best fits the points {                                 }. 
Therefore, the optimal model for the points {                           } is 
                                          . (8) 
The graphs of      and      appear in Charts 1 and 2 of Appendix B.  
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DISCUSSION 
The retroactive interference encountered by the test group may be approximated via 
equation (8). According to this equation, performance approaches zero as time goes to infinity. If 
this were true, a person would forget almost everything. Therefore this model should not be used 
to predict long term memory performance. 
It should be noted that this model may not apply to all demographics. Factors such as age 
may influence the expected performance. This experiment was conducted using college students 
with ages between 17 and 20, so the model is most reliable for this demographic. 
CONCLUSION AND RECOMMENDATIONS 
Newly learned information interferes with previously stored memories. Retroactive 
interference affects the memory of each person, so it is a topic of great interest to psychologists. 
In our study, the forgetting due to retroactive interference was not as pronounced as Wixted’s 
previous models (Wixted). However, further research should be done to explore new concepts of 
memory and retroactive interference.  
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NOMENCLATURE 
 
Symbol Description Units 
  Time Minutes (min) 
  
Performance measure in 
terms of names 
Names 
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APPENDICES 
 APPENDIX A – TABLES 
 Experiment Data Best-Fit Model 
Test Period 
  
Time 
   
Names Recalled 
   
     
   
Linear 
      
Exponential 
      
1 15 24 3.17805 3.37089 29.10 
2 30 22 3.09104 3.26206 26.10 
3 45 21 3.04452 3.15323 23.41 
4 60 18 2.89037 3.04441 21.00 
5 75 15 2.70805 2.93558 18.83 
6 90 17 2.83321 2.82676 16.89 
7 105 16 2.77259 2.71793 15.15 
8 120 15 2.70805 2.60911 13.59 
9 135 11 2.39790 2.50028 12.19 
10 150 15 2.70805 2.39146 10.93 
11 165 12 2.48491 2.28263 9.80 
12 180 13 2.56495 2.17381 8.79 
13 195 10 2.30259 2.06498 7.89 
14 210 11 2.39790 1.95615 7.07 
15 225 10 2.30259 1.84733 6.34 
16 240 8 2.07944 1.73850 5.69 
17 255 3 1.09861 1.62968 5.10 
18 270 3 1.09861 1.52085 4.58 
19 285 4 1.38629 1.41203 4.10 
20 300 2 0.69315 1.30320 3.68 
Table 1: Amount of information memorized in terms of names of people. 
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APPENDIX B - CHARTS 
 
Chart 1: College students were asked to recall 25 names from a list at 15 minute time intervals. 
 
 Chart 2: Natural log of the memorized names over time in minutes 
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